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© Optical transducer. 

© An optical transducer for indicating the angular position 
of. a rotating body with respect to a fixed structure compris- 
ing a housing 25, 26 of plastics material inside which a rigid 
disc 1 2 is rotatably mounted, this disc being connected to the 
rotating body and being provided with radial slots 36 
arranged in two concentric annular tracks. At a position 
corresponding to the slots in the disc, the outer walls of the 
housing have seats 53, 54 provided in them during'the 
moulding operation and these receive, in a detachable' 
manner, a series of light sources 54 provided on one side 
and on other side a corresponding series of light detector 
devices 56. In order to provide light beams which are 
J orthogonal to the plane of the disc, windows 62, 63 having ' 
, dimensions which are substantially equal to those of the • 
radial slots 36 in the disc are formed in the housing at - 
positions corresponding to those of the light sources and 
"9ht detector devices. The periphery of the disc is furth- 
ermore provided with teeth 40 which partially extend outside 
the housing, a positioning mechanism 41 for the rotating ' 
body being adapted to cooperate with the teeth. 
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OPTICAL TRANSDUCER 



a--:- Vc I ■• ^r^c-v 0 ??. P^ s 5^A n Y?Jf^® 1 ? rela tes,. to. ah:* optical transducer for 
ascertaining the angular position of a rotating, body with., respect 
vr -.to a fixed , structure, such, as. by way of. example, J3ie shaft of a 
. £ . character-bearing .component; of , an. v off ice .typewriter. or w .like,.. machine 
5 , or,.. the. shaft, of a. motor which, controls, the displacement of~such rt ' f 

...... y v..._ . . ^ ... v ...... „ .... .-. w j..^.\>--» 

a. component in front of the platen, of the machine...' The! optical ' ~ r 
. :, ?>1 transducer, in, accordance with. the. present . invention comprises * a " 
.disc,.which,.is r .conne'cted to^.theVrotating body," tKe^disc tJeino i,OE 
..rotatably^ mounted., inside. a ; housing! and bein provided with, a 
...lO., plurality, of ra^alf slots */a^ 

j ; corresponding,: element^ for sensing^the passage. , 6 £. light/. thorough the 
slots, in, the disc- : 5 " v "'' 



-a~ nvr^K^ known \in which; a fixed- 

mask, provided with Tslots, having, angular" dimensions .which are 
15 . substantially equal,, to. those, of the. slots, of the disc, is inserted 
between the rotatable.. disc and the light/ source . in such, a way that 
. -the.- light generated by the., latter will, form one. or several -light 
.. . beams, which, are collimated so as to be. perpendicular to the disc. 
These , variably energise, one or more corresponding photo-electric 
20. . defection means, which are, suitably, located on. the housing, on the 
. . side., of., the disc opposite., the light source, this . variable ... 

energisation occurring in resppnse. to. the. rotation of . the disc. 
The electrical, signals which. are generated by . the photo-electric 
sensors, after processing, then give an indication of. the position 
25 , of the. disc, of. its sense of rotation and, optionally, of its 

, . velocity. . , _ . f _ '. . . t% . 

ij.r~ - IhLs transjducer is very accurate but is fairly expensive 

as a result of the presence of the mask "which must be fitted and 
..j. . positioned with a high degree of precision inside the housing. 
30 A first object of the present . invention... is to t provide an 

v c £.._. .optical transducer .'which is reliable and easy . to. assemble, in which 
. . r:i r ^^on%,pr> several, collimated light beams 'can be^. generated" in an 
extremeiy economical fashion. * \ \ & '.. • , 
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In accordance with this object, the optical transducer 
provided by the present invention is characterised in that at least 
one slot, having angular, dimensions, which are substantially equal 
to those of the radial slots in the disc, is formed in the housing, 
f '5 ~— to* that of "the light source and of the 
: photo-electric sensor deViceV* 

-° ^''"-^ s-'a further object of 5 the present invention 'is to provide 
vtil^r^^^^^^^^^^^Q^'f^^^^ the r 6£sc in* which" the slots have 

: - :: been f ormed" T caii' r ais3 pe.ffbfnF certain other * functions which' are 
10 ] dTaTac^xLsi£ f ^6f' tiie' machine : in 'which' itris employed'^ tfius 

~ - 'reducing 'tie 1 ^um¥er 'of ^ar it 
l^ssreaqpehslLve an'd :; of r smalier^£ze? : In"accotdanc€ r wit^ r this 
^s'e^cmA.'c^j'ec^r tffe ^c^^cai^transduc 
. -^nVelMolf iV-'cK'arac&rifzed '£n f tXat '"tKe p ai§cHs Hgid^and-is. provided 
15-^ ^kt-lW'^ri^'^ F wf€S a ? piurality : .of J tee^"and r ^ 

is provided with an opening which is such that it allows the 
- peripheral ; lfeeli^of ir ffie* dis a" corresponding 

'* V°siti^oning? r compdnenti : f or * the rotating' body : -2 • 

. • , t - 'A ? furtfier' object* of the present invention is : to provide 

20 ■ ah "optical/ 'transducer 1 - in which' the light source and light' 

1 'detection means carr easily be replaced where this is" necessary, 
Without ? thiti involving' time-consuming and laborious operations. 

-zr r ~- irf 'accordance with this third object,' 1 the : optical 
; transducer "according' to-' the present invention * is ' characterised in 
25 that : the* light source and the light sensor device are housed in • 
' * " a' corresponding "seatipg forped on the housing, in which 7 they 
'are retained^ in^ position by a corresponding releasable 
" : spring: 0 "°*~' r *~ ^ - . v *-..v.. 

2 ^- •■ f tte r invention wiir be described in more- detail, by way • 
30 of example, with reference to the accompanying drawings*,' in which: 
.v. . pig ur ^ l is V side* view,' in cross-section of an optical 

-"transducer ei^odying" the invention; * 
. \".s \. j:t --fj Figure 2 ' is 1 V sectional' view according to line 2-2 in 
p\ gure £- on" ' a: reduce d s c ale ; ; ~ " t ' v '" """"^ 

i: 35 s ** 4 * - c • - ; ' Figure* 3 shows f detail on an' enlarged scale of Figure 2; 
f;r- - -----^ Figufer 4 T? is ~a : sectional ; view according to" line r ' ; 4-4 in 

Figure 1, on a reduced scale; *- t ~~ " ■ ' w " 
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Figure 5 is a sectional view according to line 5-5 in 
. Figure 2, on an enlarged" scaled • - • ^ 

* r ■ ■ Figure 6 shows detail on an enlarged scale of Figure 1 

- and :•*•:-•., 1 . : '■- - - "-**"* * ■ • • 1 * J. - ir : * o ' '- 

5 . Figure 7 is a diagram showing the* operation of the 

i» -^j device, in-" Figure 1. . ~~* - • ' • *- ~- '■- 

With reference now to Figure' lV 'tfte ' optical 1 transducer 11 . 
consists" oft a disc 12 of" rigitf plasties? matefiaFVhich is mounted 
.HOi^ UiOn;a cylindrical, hub: 13. which: iri its turn^ is* fixed- to a* toothed - - 
10.-:?- : wheels 14:: which: engages with- the pinion^ 15: of "ari'eiectric motor 
siiwhich^is; hot shown r in thei drawings. :--'M* V*' 1 ^ ' * V*^!'^ f'hisd* 
snb vl.-j5iv::-±jih£:.-3he. hub } 13 and' the; disc 1 . 12- are''conhected' by means of " 
rd. D>or : a'.set^screwV.i7. toVa* shaf t 18 r which. i bearings"/ v 

which: are* riot! showny! with' respect-' to- affixed" s€^cSufe^Da<^ up — 
15 "v .iby:: a? 'retail platie 19. J. A bush* - 21 of i plastics "material- *ls : inserted 
t J between 1 - thW shaft 18: and the- metal*: plate- 19 V - ? ^ i. £ 

:b Tr- r - ihe shaft. 18; is adapted to* be' connected/ for "example, to 
the character bearing component 22 of an office typewriter, as 
illustrated in our published UK Patent Application GB 2 067 472. 
20 ... lhe_ transducer 11 further includes a housing' of opaque 

plastics, material having, a shape which' is substantially that of a 
„: .1 parallelepiped (see also figures 2 and 4) , and this* is made 
.■ : up by two half-shells 25 , 26, which: are respectively adjacent to 
- .the toothed wheel 14 and to the. fixed metal plate 19.'-'" The two 
25..J*... half-shells 25 _and;26 are held' together by means of four screws ■ 
,[m\:v- 28. (Fig 2); alternatively the two half-shells 25 and 26 can be 
. joined together using ultrasonic welding; 

S\ The half-shell 26: carries two cylindrical pins or locating 

spigots 24 which are designed to mate up. accurately' with 
30- corresponding holes 29. in the half-shell 25- to ensure . correct 
; mutual alignment of the' parts of the housing.-'- 

*Ihe two half-shells 25 and 26* have a- central through 
pass'age :30;-- 31 "respectively- (Fig 1)- through". which the hub 13 "and 
the .shaf t;18 pass , and these- are. shaped: so as: to* - define' a- - 
35c' substantially; cylindrical cWvity- 33 /^ can. 
*.*} an rotate-; -.LShe. half-shell 26- is provided* with^ an annular : shoulder 27 
at a position corresponding to that of the central'passage^ 31, • 
and has three outer spigots 34 by means of which the transducer 11 
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is fastened to the fixed metal plate 19, by means of screws 35. 

... ...Ihe disc 12 is'.' also. of. opaque plastics material and is" 

provided with a plurality of, radial slots 36. arranged on two 

- :V . annular, tracks 3& and*39'. (Figs*. 2.. and 4). which are co-axiai with'* 

5 the shaft i8 and have mean- radii Rl and R2 of approximately 18 mm 

and^ 16 mm. respectively. v. One single radial slot 37 having a : : 

radius R3 is formed oh the disc 12' at a position, which, is*, closer": 

- Jis to : ^e_centre bf the'disc; than the slots. -36 V;. ."V. ' "* v * " 

<\.::Dc^t:^ \H ^X£^e-X*^^c.sloisi36Z^ ^ thV particular: enibodLmeht^ • :V 

10 r-. r . r- described^ here are /.one 1 huh dred Tin nunber':. fiftyliii : the annular track 

- 1:: . :r 38 "andj fifty, ih^.&e^aimuiar^track^ 39 the : ' ^^ia^ipLtj&?6£^ \^bs&-^ 

being- 7°12 f ;- vf Using" • ttisf angularrpitdh^ thei" raHoTbe^eenTthe 

■i; 5 slote : *and£soiidrpar is" 11 tb r 2;^:? Additionally the 

, s lots i in; the £ track* 38 r are;/s.u£stahtiaily _ "im alignments with* those ^rf^' 

15 .-^ tfte-track^^ disci inl : the? regidxrfbf^ the* * 

. ■ • : slots- is r.aDout: i: mm;hi The; incisions 36* and : 37; are! bordered: by - 3 I 

radial 1 " iateral edges t: . eachi. have; aj width; of ■! about 6.5 mm- and a length 

..of about 1.3 mm and "are. all-; formed, during: the moulding of the 

. disc 12*—' :. ■.. \:.; "j.v- ■ . ■ r.-.r-^:' - 

20 ':; 1 In- accordance^. with-, one characteristic of the invention, 

■ the. disc 12 is additionally- provided, . at its periphery with 

a plurality of pointed teeth 40, which are angularly equi- 

... . 
distant from each other, and?, these are adapted. to operate - with a 

. . precise positioning component 41 (Figs 1 and 2 of tfie disc* 12 and 

25 the. rota table body. 18 connected to it. Furthermore the disc 12 • 

„;,- ;: is provided at one .of. its; surface s^ 45 at "a position corresponding 

to., certain of the .. free ' spaces defined by the teeth. 40," with radial 

vanges 46 (Figs 1 and 4), ..with which a lever 47 is designed to 

cooperate, .the latter controlling, the degree of striking force 

30 of the. character, bearing- component 22 connected to' the shaft 18. 

The. operation, of .the; positioning component 41 as. well as that of. 

the lever 47 are.. described in detail in '.the patent application 

- referred to. above GB 2 067 472 .; \ ■ *- r 

b:\Si Li -cSf.' She rialfrsliellsY 25; and* 26' are. provided at their lower 

35 side^withf:an:. opening^50, r f.51v respectively • throu^ .which, the 

2 peripheral/ portion; ofi thet disc; i2 .is "able, to p*oject:ih order to- 

7;- tr^K^OT6perate. ; as has.bee'hr 'state df above", .with: the positioning component 

v _ : 41_- and: the^ lever 47. \o ~zf.* cr. ;*;;/l:*.rorr i ; 
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In one example of a typical application, each half-shell 
25 and 26 is shaped in such a way as to possess, at positions 
corresponding to the annular tracks 38 and 39 of the disc 12, 
with "a cavity of substantially rectangular cross-section or a 
seating 33, 54 respectively, into which in a detachable fashion, 
a set "of three light sources 55 is inserted, on one side, a set of 
three corresponding photo-electric sensor devices 56 being 
inserted in the other sice. One sets of light Vources 55 and 
photo-electric sensor devices "56 each "have a supporting ^ ^ 
' "structure 59 "in the 'form 'of a" parallelepi^a ^jj^chjaii^sjhe 

co^onents 55 and 56 with' a pitch, ; or J^Mb^efin centres, 
'"' of l 2 .54 Ian and are" of a ^pe~which is" weli know and^ used on a^ ^ 
wi de scare' for ^e"'" reading of punched cards in whi^^ejelementary 



"' step 'is^!® and are '^^.Twith 58 
15 " ; rifee6tively ; and' nfS^ details" of these will ^^gi^her^ 
The'sets 55' and 56 are' kept iri_ their seatxngs 53 ana^54 

r : y :: m ea^^ i Srings 6cif and 61 respectively*; which' will be" described 

. .. 2. ' ... .» r e-~ ■"• • «-•• 

' in detail be low. _ ........... .. ; -.tr a. :■ 

b- -sr.. sr. ^ a ^raance with a* "further characterisUc ofj the invention 

20 a window 62 and 63 respectively, is formed on the half-shells 25 
' and 26 at a position corresponding to that of each light source 55 
and photo-electric sensor device' 56 and the dimensions of these 
are substantially equal to those of the slots 36 and" 37. In part- 
icular, the centre of each window 62 and 63 is at a respective one 
• 25 of 'the distances Rl, R2 and R3 from the axis of rotation of the 

disc 12.' The longitudinal axes' of the three windows are perfectly 
radial with respect to the disc. 

" Centres of the six windows 62 "and 63 lie on an 
alignment plane 69 which is parallel to the axis of rotation of 
30 the disc 12, the windows 63 registering exactly with the window 62. 
Ihe distance' of 'the plane 69 from the axis of the disc "is such 
that it causes the. longer pitch of the components 55 and 56 to be 
congruent with, the shorter radial distance of the annular paths 
38" and 39 defined by the radii Rl, R2 and R3. Given that the 
35' transverse" dimensions of the slots 36 and of the windows 62 and 63 
•-' are identical,' it is possible for the pitch of the components 55 and 
" 56 to be a&reci!^'&eateT fran' the radial' .distance of ^ the slots 
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36 f thus making it possible to employ components 55 and 56 
having staneardized dimensions and of relatively low cost. 

. With reference' now to Figure 3, the relationship between 
the angular position of the* windows 63 and' that of the slots 36 is 
such that, if one window 63 receives the maximum degree of light, 
this having Passed through a .slot 36 in the annular track 38, the 
other" window' 63 will: only be illuminated to a minimal extent by 
li^it filtering ~from\thV trailing, edge of; the slot 36 in tiie 

annular' ^ * of an' elementary" 

-.s ^ ^'^f lijiw zjl +i r oi riv* scr-S z so ■ - 

steoV" it is now the window 63. facing the' slot- 36 in, the annular 

rb; t; *w r? i si^io ^sr # 7«z?a ,lo talks art . rns :ca- alt-os &? 
"track* "39. which "receives, the' maximum .amount-, of : illumination and 
r— = - r ^-5- , v -^rb f?:ii$&i .1^" a voces' • ---^ -.-lir.i s ~ s 

the- other 1 ' window- 63 will: be illuminated by. the3 leading edge of . ? 

,'th£ slot 36 r ' on- tKe "annular.- path^ 38Vr ' r: !r-p?r&Z'^w\ '■"> *'■ " 

;f" By^ suitably regulating the "light supplied by the light 
sources^ and using the arrangements which' have been described, the 
output signals from the sensor devices: are those indicated by a and 
b in Figure 7 which will be' out of phase by 90 . In a typical 
application, each signal from' the sensor device is fed into the input 
of a comparator the operating threshold of which is fixed at 10% 
of the maximum value of this signal. This makes it possible to 
obtain in a manner known per se,. one hundred intervals £ which 
are phased' at -h of an elementary step with respect to the 
* corrected position of the disc as defined by the positioning 
device 41 (Figure 2). 

In Figure 1 the transducer 11 has been shown" so as to - 
emphasize the fact, in the lower half of the drawing, that the 
windows 62 and 63 have the same width of that as slot '36, in 
transverse cross-section and, at the upper part of "the drawing, 
that the slot 36 lie on two co- axial annular paths, and that the 
slot 37 is arranged more inwardly than the latter. 

• According to one characteristic of the invention, the 
axial dimensions of the disc 12* and of the half-shells 25 and 26 r 
at the "regions of the slots 36 and of the windows 62 and 63. are 
• comparable "to the~* transverse " dimensions* of these same- slots 36 and 
"windows "62 and 63. 1 ihe light supplied by the*/ light sources is 
- consequently guided by the-- walls of the. tunnel:. 'formed by the slots 
and the windows and is thus collimated into extremely narrow beams. 
Ohis significantly improves the signal to noise ratio of the photo- 
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electric sensor, devices and causes any axial errors or a mis-alignment 
■of the. disc 12.: to.only exert to a minimal- influence on. these 
signals. Additionally, the relatively large pitch of the light 
Sources and-phpto-electric^ sensor, devices and their mutual 
screening means.: that there, is. only a minimal influence- of ' the 
light: source: of one pair, on the;" light sensor of ; the .'adjacent pair . 
s »r,;y ft In. accordance with a further characteristic of. the .: 
'* ±nVB ^^M ^e« transducer. 11 .is: provided with> printed circuit - 70 
CW 2H& ft i£f V *J**?.?* flexiile plastics material haying; a.. ; .. 
^f^^ 0 !-^.^.**^ 8 of, millimetre*;, having" substantially 
.•.the:'shape of ^Cdisc^?^ 

C S ^??f^fi^I^ t ^lar^^e^ ,, ttie; disc - 7p. is held -inside, 

is.>djacentctoatJecfixedTmetal ^ ' -; 

' actual half-shell - 26: by. means of: a - , screw 75 j ' c .:■" • . z 

i. •- ■■: 3he. printed.- circuit. 70.: carries the circuit: components 76 
which are housed inside the cavity 73 in the half-shell 25. 
Reprinted-, circuit 70 is additionally kept constantly in contact 
with the. set of ;, photo-electric sensor devices 56 by means of the 
spring. 61.. Ihe additional lower portion 72 is folded upwardly 
(see. figures, 1 and 4)- in order, to make contact with- the set of 
light sources 55- under the action of.: the- spring 60. r. 

One springs 60 and 61 which are identical to each other 
have two lateral- arms . 85 and 86 and respectively 87 and 88 which 
are hooked into , corresponding hook members 90 and 91, respectively 
92 and. 93. of, the half-shells. 25 and 26, : these, projecting, from the 
printed, circuit .70. through holes 96. A. central-. portion 94, 95 
respectively of the springs 60. and 61 cooperates with the printed 
circuits. 70 both- in order to guarantee electrical contact between 
the conductive paths! of: the^ actual, circuit -70 and -the lateral- 
connectors- 57 and 58: of the light sources 55' and the photo-electric- 
sensor devices. 56 and for providing a . spring fofce : on t the - latter 
when they are inside, their seatings: 53- and:54,; thus. Keeping- them 
in their, normal position i tit: 'io nolSc.-a--C, ~> 

'A.:-;: --'Assembly of; the. optical": transducer-- as described above is.... 
as follows: t ■■ 
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First of all, the hub 13 to which the toothed wheel is 
fixed, is inserted inside the central passage 30 of the half-shell 
25, , after : which the disc 12 is assembled on to the actual hub 13 
as is shown in. Figure 1. : v 1 : 

Next,, the,. half-shell 26 is fixed to the half- she 11 25, 
their _ correct positioning being guaranteed by the spigots 24 ; 
. after,. which- they_are; locked together using for example , the screws 

$' ■".■.?* ien .i t ^ e sets' of devices. 55, 56. are.- inserted: into, their 

seatingsv53 and;54;. after..which._ the: printed, circuit 70. isi^.ya .. ;• 
fitted; oni to. the ; half-shell '26- and the springs- 60' and; 61; are:h r -.- ■ 
u e n gage cV .with -^e iry,correspon ding . hook;. members , 90; 91. and. 92 ; i 93.v ~ 
^I%:Stei^d^b^nqted*:tifiat: in . this, fashion,- possible ^replacement/.of- 
jthe^sete^of^lightLSources .and; photo-sensor t devices; 55:- and. 56 is 
extremely i simple; _andvdqes not, necessitate,; the/use. of special/: £ 
tools. : Additionally;- electrical contact between the/ connectors 
-57,;. 58- and.- the printed circuit 70 is ensured without the need 
to employ, soldering. . 5 ' ' " :<: ' 

, ; .The transducer 11, once it has been completely assebled, 
is- mounted on the rotating body 18. The zero position of the disc 
with respect to the half-shells is checked through a windiw 97 
in the half-shell 25 by means of which it is possible to view a 
scale 98 giving data for. locating the disc 12, formed between 
certain of the vanes 46. Ohe hub 13 and the disc 12 are assembled 
■ on . to the cylindrical bush 21, thus ensuring that the disc 12 and 
the half-shells 25 and 26 are co-axial with respect to each other. 
• The-.. transducer; 11: is then fixed to the metal plate' 19 by: means of 

screws 35. - The correct; axial positioning of the disc 12 with 
- respect to the half ;shells 25. and 26 is obtained by inserting the 
hub 13 into the hole 30 until- it bears against the shoulder 27 
of . the halfrshell. 26. Finally, the disc 12 and the hub 13 aire 
-locked to the shaft 13 by means of the screw 17, after it has been 

correctly positioned' angularly with respect: to" the housing which has 
:; already/ been, attached-, to? the : fixed structure^ 19; *■:*> " 

,.. .... T Operation, of Jfche... transducer. 11? in accordance with the . 

.s invention- is; conventional: and! will^ consequently 1 not be described; . cl 
here,- in- detail; a. *.•;• V.* 
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From the present invention it will be clearly seen that as 
the dimensions of the windows 62 and 63 are substantially identical 
to those of the slots 36 and 37, the. former being provided directly 
in the housing at a : position, corresponding to that of each light 
source 55 and photo-electric, sensor 56, beams of light which are 
orthogonal, to the disc : 12- will be generated- without the need to 
employ, a mask- bearing slots. ...In this., way .possible - axial.. -. = . -.. 
displacements of;, the... shaft 18 and of the disc. 12 connected to it 
i do not have- a detrimental effect : on^ 

position and angular., velocity. > T -\- t :i ■' ,cu- 'r/rj-'i-r; 

:■ : ■ . x * f urtfterrore; be . .rie^.ftat^ tte^.^sc ■ 12, is r rigid 

and is provided at its periphery with a plurality, of teeth 40 
ud^at;ae^ho^ing : is provided with .. an, opening: 50, 51. through 
which., the teeth 40 can to : project in order: to cooperate, with, a 
corresponding positioning, component 41^ of the- rotating body; 18. 
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' ' CLAIMS 

1.- Optical transducer for * indicating "the angular- position of 

"a rotating body with respect to a fixed structure/- comprising a 
housing inside which a disc which is connected to the rotating body 
is rotatably mounted and is ^provided with ;' a- plurality of- radial 
slots, "a J ii'ght- : source' and- a corresponding 'element? adapted 7 ^ sense 
the passaged of ^iight'^ through the .slots 2 in- 7 the ; disc?- characterised 
in- tiia^aF least- one window (62 or 63Vfiaving* a* width^ ;: -"- " " : " ' ' 
? s^stantially r equal- to' that of the- s liots^ ( 36 ) " ? i s* formed r in the 
housing (25, 26) at a position cdrrespo^ 

- source- (55) 1 and/oV 'the" ligjfft sensing^ means? (561* " ■ " * 
- 2; - -v?. ~c x opticai^ ^'^ms^ducer ^ccordiri^ to^ 

• in- that the:' disc^ (12F is rigid' arid! is^ provided ait? its'* periphery 
" with" a piuxail ty v r of teeth" (40) ' associated with} the T slot's : - (36)*, 2 : - 
and in that the housing (25, 26) has an opening adapted to allow 
the peripheral teeth to cooperate with a corresponding positioning 
component for the rotating body. 

3 * Optical transducer according to claim 1 or 2 , characterised 

in that the walls of the housing (25, 26) at opposing sides with 
respect to the disc (12), have seatings (53, 54) formed in them in 
which the light source (55) and light sensing means (56) are 
releasably housed, each of them being held in position therein by 
a corresponding spring (60 or 61) . 

4 - Optical transducer according to any of the preceding 

claims, characterised in that the disc (12) is of an opaque 
material and the axial depth' of the slots (36) in the disc is 
greater than the width of the slots. 

5. Optical transducer according to any of the preceding 

claims, characterised in that the axial depth of the windows (62 
or 63) is substantially equal to" the width of the" slots (36) 
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6. Optical transducer according to claims 4 and 5, 

characterised in that the disc (12) "and" housing (25, 26) are" of an 
opaque plastics material. 



7. Optical transducer according to any of the preceding claims, 

characterised in that a single window' (62 or 63) is provided for 

• • \ :-!-V. :-os :r_. •■ 

each light source (55) and for each light sensing means (56)*, ' 
: ■ v. r- = *o ..v;..v; . . :j - ! it'. r; r^sA- 

the axis- of the window being aligned with'- the optical axis* of the 

corresponding light source or light sensing means s : " : J ■ " 

8; : • Optical transducer for in die a ting ' thie*- angular position* 

of 1 a rotating body with "respect to *a : fixed* structure , comprising a 
disc connected to the rotating body and provided witha plurality 
of- slots, at least one light source and light detecting means' for 
detecting the passage of light through- the* slots in"the ; disc, 
and a housing inside which the disc is rota table and" which" 
supports the light source and light sensing means at opposing sides 
with respect to the disc, characterised by "a printed circuit (70) 
provided with a flexible support having conductive paths' carried 
by" the support and having regions of contact between the terminals 
(57, 58) of. the light source and light sensing means, and by 
locating components for the flexible support on the housing so as 
to determine the position of the support with respect to the disc 
and to maintain the regions of contact on the printed circuit in 
contact with the terminals of the light source and light sensing 
means. 



9. Optical transducer according to claim 8, characterised 

in that the seatings (53, 54) are formed in the" 'walls of the housing 
on opposite sides thereof with'respect to~the'disd (12), in which 
seatings the light source (55) and light sensing means (56)* are 
detachably housed, a corresponding spring (60 or 62) being provided 
which acts on the flexible support (70) for maintaining the light 
source and light sensing means located in the seatings,' via the 
regions of contact of the conductors of thecircuit. 
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.. 10. ,.. Optical transducer according to claim 9, characterised in 
that hooks (90, 91} are provided on the housing (25, 26) which 
project from holes in the flexible support (70) and on to which the 
spring C60 or 62) is fastened. 

/~ 

^ii <: ^.^^i ) ? t ^" 1 -H^ n ^ ucer in accordance with claim 8, 9 or 10, 
-:^5"^I?Si??- d , by . ^ e presence of an enclosed space (73) outside 
the housing adapted to hold components (76) of the printed " 
circuits which are fixed to" its respective' condWtorsl* " 

. 3-2... . ^Optical transducer for indicating the angular position 
r of a. rotating body with respect to a fixed" structure, ' co'mpr is in q 
a shell inside which a disc connected to the rotating body is 
rotatably mounted and provided with a plurality of radial slots, a 
set o f li ght^ source means and a corresponding" set of detection 
means , ada ? t ? d r det ^ ct t ^ ie Passage of light through the slots 
in the disc at varying phase conditions with respect to the fixed 
structure; characterised by a pair of intermediate supports (59) 
on which there are mounted in mutual association, the respective 
lig^it source means (55) and corresponding light detection means 
. (56 (, spaced at a fixed distance from each other, and by a pair 
of seatings (53, 54) in the housing (25, 26) adapted to correctly 
locate the pair of intermediate supports ,. and in that the slots 
(36) are distributed over a set of annular tracks" (38, 39) on 
the disc, the sets being associated with the sets of light source 
and light sensing means, their mutual radial spacing being 
substantially less than the spacing between adjacent light source 
means and adjacent light sensing means and* the positions of the pair 
of seatings with respect to the axis of the disc being such as to 
allow, for each annular path, the alignment of slot with the light 
source and light sensing means, associated with the annular track. 

..... ^tical ^ans^wcer "according to claim 12, characterised 

in that the slots (36) are distributed over two annular tracks 
(38, 39) so as not to be adjacent but to be substantially In 
alignment along a radial axis. 



- 13 - 
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14. Optical transducer for carrying out angular positioning 
of a rotating body with respect to fixed structure, comprising a 
housing inside which a disc connected to the rotating body is 
rotatably mounted and is provided with a plurality of radial 
incisions, a light source means and a corresponding means suitable 
for detecting the passage of light through the incisions in the 
disc, characterized in that the disc C12)- is rigid and is provided 
at its periphery with a plurality of; . teeth (40) associated with 
the slots (36) and in that the housing' (.25, 26) has an opening 
which allows the peripheral ..teeth to cooperate, with a corresponding 
positioning component for^ ; the rotating body. 

15. Optical transducer; according to! claim' 12, characterised 
in that the housing (25, 26) is located on the axis of a 
character-bearing component of a typewriter. 
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